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Electricity, in the Schilling, Gardens. 


BY R W. LOHMANN, 


OW adroitly the skill of the electrical engineer 
may be blended with that of the landscape gar- 
dener is shown in the beautiful private grounds 
surrounding the home of Mr. A. Schilling, in 
Oakland, Cal. Each of the many very beauti- 

ful residences 
thereabouts has_ | 
a charming indi- | 
viduality, but | 
none of them | 
have a tithe of 
the popularity as 
that possessed by 
the gardens of 
Mr. Schilling’s > 
residence. Not 
only is this due | 
totheraredecor- | ) 
ative effects there Yh 





rs aided 
ome 


FIVE DIFFERENT 
JET COMBINATIONS. 


to be found, but also to the generosity of Mr. Schilling, 
who, on Saturday and Sunday evenings, throws the illu- 
minated grounds open to the public. It is truly a spot 
long to be remembered —all quaintly Japanese and most 
exquisitely illuminated at night with dainty multi-colored 

















miniature incandescent lamps; with its plashing electric 
fountain, ever changing in form and color; and with its 
rustic summer tea houses, rendered doubly agreeable by 
the brilliant notes of large Regina music boxes, wafted 
thither through underground passages on occasionally per- 

fumed breezes. 
| But references to 
| the electrical 
features of the 
work are here in 
order, rather 
than eulogies of 
the beauty of the 
spot, albeit they 
v) are so richly de- 





; 

| served. Sources 
s. | of current for the 

| 

; 


tes 
& operation of pow- 


er and lighting 


ELECTRIC FOUNTAIN IN 
THE SCHILLING GARDENS 


circuits are found in the 500-volt railway line that 
passes within a few blocks, and the regular 2000-volt 
alternating circuit of the Oakland Gas, Light and Heat 
Company. All motors are, theretore, run at 500 volts ; 
the lighting circuits within the mansion are at 100 volts, 
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and those of the grounds are at 50 volts—this lower po- 
tential being chosen on account of the difficult conditions 
under which the wiring had to be installed and operated. 
The hundreds of minature lamps used are each of three 
candle power, and they are placed five in series across the 
50-volt circuit. As they are 12'/,-volt lamps, this arrange- 











Joists are Tx 10 
42” bet centers 


PLAN OF ROOF TIMBERS, SHOWING NOZZLE ARRANGEMENT. 


ment increases their life by burning them at a voltage 
lower than normal. Nospecial rule was followed in plac- 
ing these miniatures. They are everywhere, being thickly 
studded so as to make an illuminated ceiling of the wis- 
teria and passion vines that over-climb the verandahs, as 
well as being placed equally close in the rustic arches that 
span the footwalks here and there. By day, you see 
nothing of these lamps; they are smothered in vines 


trees and shrubs as may be necessary. Occasionally, six- 
teen candle power, 50-volt lamps are used in ponds and 
caverns and in the Japanese iron or wood lanterns in the 
grounds. The circuits are split up into small groups 
of lights, each separately controlled by means of 
switches hidden away at many points throughout the 
grounds so that any portion thay be lighted independently. 

The principal feature of engineering interest is the elec- 
tric fountain. This was designed and installed by Mr. 
E. I. Dyer and the writer about two years ago, and full 
information and working drawings of the fountain are here 
presented in the belief that they may possibly carry sugges- 
tions to whoever may have work of a similar nature to un- 
dertake. The fountain is really a small one, as it has a 
diameter in the clear of but fourteen feet; nevertheless, it 
appeared much larger when completed, owing to the skill 
of the landscape gardener in eliminating the outlines of 
the fountain from sight in the pond. Nothing about the 
pond suggests the presence of the fountain save, perhaps, 
the systematic arrangement of the five nests of rock con- 
taining the nozzles. 

Details of the fountain are given in the accompanying 
figures, the first two showing the plan and cross section 
of the concrete and wood work of the fountain, from 
which it will be seen that the diameter of the circular op- 
erating chamber is 14 feet, and that its height in the clear 
is 5 feet, 6'/, inches. The concrete walls are 18 inches 
thick at the bottom, tapering to 12 inches at the top, and 
they are well plastered on the inner face to prevent in- 
seepage of water. All woodwork in contact with soil or 
concrete was thoroughly coated with boiling tar. Joists 
measuring 3X10 inches were laid on a sill of redwood 
and imbedded in concrete which was then laid to the dot- 
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CROSS SECTION OF OPERATING CHAMBER AND TUNNEL. 


and climbing roses, but at night they glimmer out in 
myriads from most unexpected places—from rocky points, 
from behind rivulets and waterfalls, from within caverns 
and beneath the water of the fish ponds, and these effects, 
amid a garden where the tall palms and the ruddy oaks 
alike glisten with countless lights as christmas trees, im- 
pel one to linger long in their beauties. 

The wiring for the garden lighting circuits is all done 
with lead covered twin cable, which is run under water 
or imbedded in concrete, or along lattice work, or in the 


ted line shown in the cross section in the drawing. After 
the concrete had hardened for two days, two-inch 
tongued and grooved redwood roofing was laid on, and 
over this was placed a sheet of lead, 1-32-inch thick, cov- 
ering the entire roof and enclosing the ends of the joists 
previously imbedded in the concrete. The five hoods or 
funnels, and the two ventilating pipes were then bolted 
directly to the roof, making a water-tight joint with the 
lead. The sheet lead was then tarred.and covered with 
P. & B. building paper to prevent corrosion, and a mortar 























of sharp sand and cement was laid to a depth of 2'/, 
inches, thus bringing the roof up to the level of the pond. 
The experience of the two years that have elapsed since 
the completion of the fountain is that this construction 
insures an absolutely water-tight roof, regardless of cracks 
in the cement due to the settling of the walls, the de- 
flection of the roof, or even of earthquakes. No crib was 
used during construction to retain the outer face of the 
wall, as the natural bank of clay was sufficiently hard to 
withstand tamping, etc. Great care was taken, however, 
to prevent the clay from mixing with, or falling on the 
concrete. The inner crib was 1X 4-inch tongued and 
grooved redwood, nailed lightly to circular frames. It 
was only 4'/, feet high to facilitate tamping, and when four 
feet of concrete was laid, the crib was raised sufficiently 
and the wall was completed. This 1X 4-inch stuff was 
later used as sheathing for the tunnel. The 
roof was designed to withstand the weight 
of the water above with a large factor of 
safety, and with small deflection, and with- 
out support other than the chamber walls. 
Some framework, however, was necessary 
for the switchboard and controlling appa- 
ratus, hence the additional supports were 
erected as shown in the photographic view 
of the operating chamber. The floor of this 
chamber slopes toward a drain in the center 
from which a three-inch pipe discharges into 
Lake Merritt, ninety feet distant. The size 
of this pipe is due to the very low gradient 
of fall. A tunnel and a flight of five steps 
connect the operating chamber with the 
basement of the house, situated thirty feet 
distant from the fountain. This tunnel is 
5X3 feet in the clear, and is of 4x 4-inch 
redwood stanchions and joists, and issheathed 
on the sides and top with 1 Xx 4-inch tongued 
and grooved tarred redwood. The floor is 
of cement. 

The third and fourth drawings show the 
plan and cross section, respectively, of the 
hoods and nozzles. It should be noted that 
by this design the light will pass directly 
along the axis of the central jet, while the ring jets are 
illuminated by reflection and diffusion only. This has 
been found in practice to give perfectly satisfactory results. 

The large annular glass plate shown directly beneath 
the center jet, is one-quarter of an inch in thickness, and 
is held at the bottom of the main casting by two wrought 
iron rings as shown, which were previously coated with a 
cement of white lead and putty. The small glass disc on the 
main jet may be easily removed for cleaning by unscrew- 
ing the cap containing it. Owing toa slight inclination 
from the vertical, only a very small proportion of the water 
falls within the hoods, thus precluding all possibility of 
choking. However, for the reason to be explained later, 
a one-inch drain is run from each hood to a common two- 
inch pipe in which is placed a valve. 

The motor, pump, piping and valve controllers are 
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shown in part in the view of the operating chamber ap- 
pearing on this page, while the details of the automatic 
valve controllers, which forms one of the most interesting 
features of the installation, are given in the fourth draw- 
ing. The motor is a 7'/, horse-power Westinghouse mul- 
tipolar machine, running at 1300 revolutions per minute, 
and is direct connected to a Burton centrifugal pump of the 
incased impeller type, with volute discharge chamber and 
removable side plates. It has a capacity for delivering 
300 gallons per minute under a pressure of 30 pounds per 
square inch. With the five central nozzles open the mean 
height of the jets is fifty feet. No provision was made 
for varying the speed of the pump, as the load is within 
the limit of the motor capacity, irrespective of the jet 
area or thie speed of the motor. 

That this condition prevails will be shown by the 





INTERIOR OF OPERATING CHAMBER. 


following electrical horse-power readings taken during 
actual service : 


Jets in Operation. Speed Electrical H. P. 
| re yc IE Gace ss . 6.4 
ES eee | 
Rimes ana four...... ....198)...... oss re 
ase ks. x ; p. «ck eles ose ce ey A 


Note that the slowing down of the motor is due to the drop in 
the line. 

Water is taken through a strainer and four-inch suction 
pipe placed in a small depression in the pond above the 
operating chamber, and the pump delivers it to the valves 
through a four-inch discharge. ‘These valves are three in 
number, and consist of two four-inch and one three-inch 
gate valves. From the valves the water passes to short 
lengths of four-inch pipe and tees, through two and one- 
half-inch pipe to the ring jets, and through two-inch pipe 
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to the central jets. All bends are made with two 45° el- 
bows and a short nipple, thereby reducing the friction 
losses. 

The central hood contains a central nozzle three-quarters 
of an inch in diameter, and four outer hoods each con- 
tain a central nozzle five-eighths of an inch in diameter, 





a 


Hood of galvanized iron ts in- thick - 








' 
| 
| 
| 
; 
! 
+ 
MS 
| 
I 
| 
' 















ee — 
L |. Mall flanges and rits ‘+ - 
-— — $a —* ore tty in. thick 
| Ad threads stonderd - 
i 


.— ——_— ———_ 





] 
22%4°—— — —— — 4 


CROSS SECTION OF HOODS AND NOZZLES. 


in addition to which each hood has a ring of eighteen 
one-eighth-inch jets. With these nozzles the following 
combinations of jets are obtainable: 1—The ‘/,-inch jet 
alone; 2—four °/,-inch jets alone; 3—five ring jets alone; 
4-—,-inch center with four */,-inch jets; 5—*/,-inch center 
with five sets of ring jets; 6—revolving center nozzle with 
five sets of rings; and revolving center with rings and 
four */,-inch nozzles. 

When the main valves are nearly closed and the drains 
fully closed by means of the two-inch valves previously 
mentioned, the partial opening of the main jets causes the 
‘‘geyser’’ effect, in which the apparent seething and 
boiling of the water is rendered indescribably beautiful 
when the color screens are at play. By arranging these 
screens so that two or more colors are thrown up into the 
hood filled with water, effects are obtained which are 
simply exquisite. Then again, they are as cauldrons of 
fire or of liquid gold, stirred by an unseen hand or gyrated 
by the magic of some subtle art. 

The fifth drawing, as stated, presents the details of 
the valve controllers. These are four in number and they 
operate respectively the three gate valves in the supply 
pipes and the two-inch valve in the drain pipe. They 
consist, essentially, of a traveling nut in combination with 
a magnetic clutch. The pulleys are driven in opposite 
directions from the motor shaft by means of a counter- 
shaft and a half-inch round leather belting, the speed of 
the pulleys being 240 revolutions per minute. The mag- 
netizing coils of the clutches are wound with 400 turns of 
No. 24 B. & S. single, cotton covered, magnet wire, taped 
with two layers of bond paper, thoroughly shellacked and 
driven into place. Around the inner surface of each of 
the pulleys is cast a rim as shown in the drawing to inter- 
cept oil which would otherwise have a tendency to pass 
by centrifugal force directly to the clutch surfaces, thereby 
reducing the coefficient of adhesion; around the inner 


circumference of each of these rims are drilled five diag- 
onal holes through which the accumulated oil may pass 
to the outer surface of the pulley, over which it may spread 
without, of course, impairing the action of the clutch. 

On the shaft between the driver and each pulley is 
placed an open coiled spiral spring of square steel wire, 
whose function is to promptly separate the pulley and 
driver upon the opening of the magnetic clutch circuit. 
There is also placed upon, and concentric with, the 
screw shaft between the traveler and each bearing, 
a heavy open coiled spring (not shown in the drawing) 
of such length that, as the traveler nears the end of its 
run, the spring is compressed and exerts a force of about 
125 pounds throughout a range of an inch and a half, 
thus effectually checking further movement of the traveler 
due to momentum of the driver, shaft, etc. This spring 
acts immediately upon the opening of the limit switch, 
thus preventing jamming of the pulleys or valves. 
These switches, which are normally closed by a spring, 
are mounted on cast-iron frames which slide on the tie rod 
below the screw shaft. 

The traveler carries a small steel rod shown in the upper 
part of the drawing, which rod engages with and opens 
the switches at the end of its run. It is by properly set- 
ting the switches along the tie rod that the correct travel 
of the unit is obtained. These clutches, when excited 
with a current of 3.5 amperes at 12 volts, will exert a 
force of 230 pounds at the traveler before slipping, although 
it seldom requires over 80 or 100 pounds to start the valves. 

The color shifting mechanism consists of a short vertical 
shaft running at 20 revolutions per minute driven from 
the main motor. This vertical shaft has three magnetic 
clutches, described below, which operate independently 


Plan of Main 


Casting 






lk Uholes 


1d 


PLAN OF HOOD CASTINGS. 


the center or either pair of diagonal screens. Each of the 
latter is capable of effecting five changes of color as fol- 
lows: white, blue, green, orange and red. As the fountain 
is often left for half an hour or more.without changing 
the colors, the temperature acquired by the colored glass 
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AUTOMATIC VALVE CONTROLLERS. 
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during this time from the arcs beneath, is sufficient to crack it if 
it were suddenly removed and allowed to cool. To prevent such 
an occurrence, an alum cell was interposed between the lamp and 
the screen, about eight inches below the latter. This cell is merely 
a box 16 inches square, two inches deep, with wooden sides and 
a thin bottom of clear glass. 

The glass plate of the alum cell is, as stated, eight inches below 
the color screen, and the following temperature readings, taken.on 
horizontal thermometers placed respectively one inch above the 
surface of the solution and one inch below the glass bottom, will 
show the value of the cell when containing 1'/, inches of nearly 
saturated alum solution, although it may be noted in passing, that 
pure water is nearly as effective. 


Temp. in degrees F. 
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Power is transmitted to the screens, which are mounted directly 
on the flanged union of the pipe supplying water 
to the ring jets, by means of chain and sprocket 
wheels. The three sprocket wheels on the vertical 
shaft above mentioned, are normally at rest; di- 
rectly below each sprocket wheel is a collar sliding 
vertically on a feather in the shaft. In the upper 
surface of this collar are drilled five countersunk 
holes corresponding to five tapering pins in the 

lower surface of the sprocket wheel. 

x When the collar is raised by means of 

a properly arranged system of magnets 

and levers, the pins engage the collar 

and cause the sprocket and its attend- 
ant train to revolve, thereby shifting 
the color screen. Immediately below 
each funnel aperture is a Rushmore 
automatic focusing arc lamp. These 
five focusing lamps are in series across 
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the railway circuit, and each takes 25 
amperes at 50 volts. They use cored 
carbons, the positive carbon being 
slightly larger in diameter, which was 
found necessary to prevent the arc from 
feeding past the focus of the reflector. 
The feeding mechanism consists of but 














a single shunt magnet, two gear wheels 
and a strong barrel spring, which is 
wound whenever the lamp is trimmed. 
The cast-iron base of each lamp rests on a wooden platform into 
the under side of which are driven three 1'/,-inch locust pins. 
These pins carry inverted glass insulators, and by screwing the 
pins up or down, the lamp may be tilted in any direction. 

The direct current for operating the motor and arc lamps reaches 
the switchboard from the pole line through a No. 6 lead incased 
cable, and it leaves the operating chamber over a No. 4 bare wire 
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which is run through the main drain pipe and soldered 
to a twenty-foot length of iron pipe sunk in Lake Merritt. 
In addition to the three-way switches for controlling the 
lighting circuits of the tunnel and operating chamber, 
the switchboard carries two electrically actuated mercury 
switches with magnetic blow-outs, (in series with ordinary 
double-pole, single-throw switches for cutting out the en- 
tire system) for controlling the motor and arc lamp circuits 
respectively. The pumping motor is started by an electro- 
mechanical arrangement consisting of an enamel rheostat 
having suitably arranged contacts over which a carbon 
brush is caused to travel by the increasing centrifugal 
action of a fly-ball governor, thus cutting resistance out 
of the armature circuit as the motor accelerates. 

The various electro-magnetic controlling devices here- 
tofore described, are operated from a series of primary 
battery, from which weatherproof wires are run to two 
different keyboards in the residence, and a lead incased 
cable is run to a third keyboard concealed in a‘ rustic 
house on the edge of the pond containing the electric 
fountain. A fourth keyboard may be seen in the general 
view of the operating chamber immediately over the large 
groove pulley. ‘These keyboards are merely compound 
push buttons, and by manipulating them from either of 
the four stations, any desired change in the operation of 
the fountain from the starting of the motor to the opening 
or closing of the valves, or the shifting of the colors, or 
the arrangement of the different combination of jets, is 
effected. 





Olectro-Qeonomics 


SOME POSSIBILITIES WITH ELECTRIC PLANTS.* 
BY C. 0. POOLE. 


meetings of this Association in relation to electric lighting 

plants, I was very much impressed with the universal 
opinion which seemed to prevail among the members that an 
electric light plant was a very undesirable kind of a thing to have 
around. Of course, a great deal of this sentiment could be ac- 
counted for in the fact that this Association is almost entirely 
composed of representative gas men, and the Association was 
formed for the purpose of discussing gas and gas methods. Little 
wonder is it, then, that when some new method of lighting springs 
into existence, and some enterprising individual sets up a $10,000 
electric lighting plant within a stone’s throw of your $100,000 gas 


[" listening to the discussions that took place at the two previous 


plant, that the gas man should look upon the newcomer with dis- , 


trust and apprehension ; and when the electric light is offered to 
your customers for less than gas rates, you naturally begin to lose 
them one by one, until you are forced to take heroic measures to 
protect yourself. The result is that nearly every gas man here is 
saddled with an electric light plant, as you call it, not by choice, 
but by force of circumstances. But the strangest part of it is, 
‘‘Not one of them is paying,” you say; they are simply kept 
running as a kind of necessary evil. It is the statement that your 
electric plants did not pay that is responsible for the title of this 
paper. 

When our Secretary asked me to contribute a paper I accepted 
the invitation with the hope that I might say something which 
would be of service in your arduous duties of conducting an elec- 
tric light plant profitably. If some idea set forth, or experience 





* A paper read before the Sixth Annual Meeting of the Pacific Coast Gas 
Association, San Francisco, July 19, 1898. ’ 


related, shall succeed in nothing else than bringing about a full 
discussion of the subject, I will feel amply repaid for my effort. 

To begin with: You must realize and acknowledge to yourself 
that the electric light has come to stay, and that it will continue 
to grow in favor in spite of any effort that may be made to hold it 
back, The strides made in electricity during the past few years 
have been simply phenomenal, and no one can tell to what dis- 
tance the march will reach in the next few years. In spite of the 
Welsbach burner, whose advent was to sound the deathknell of 
the incandescent electric light, the demand for the latter method 
of lighting has continued to grow, at the rate of about thirty per 
cent. per annum, one year over the other. Conceding, then, that 
the electric light has become a necessity, and that the demand for 
it must be satisfied, the present problem is to produce the light as 
cheaply as possible, so that you may reap at least a fair return on 
the investment. The items that go to make up the cost of pro- 
duction are about as follows: Fixed Charges—Interest on invest- 
ment, deterioration and depreciation, taxes, insurance and ad- 
ministration. Station Operating Expenses — Fuel, labor, water, 
oil and waste, and repairs. 


There aré¢ a great many electric light plants in operation that 
are not paying dividends, In many cases the reason for this can 
be traced to the fact that cheap, inefficient apparatus had been 
installed, both in the station and on the circuits. In many small 
towns on the Coast piants have been installed for the express pur- 
pose of selling them, either to the local gas company, who would 
buy it for self-protection, or to some ambitious individual who has 
no knowledge of the business and more money than good judg- 
ment. In the first case, the gas company carried the plant along 
and supplied its customers with electric lights when they would 
not have gas. The plant is looked after in a half-hearted kind of 
way, and if there are any burdens to be divided between the gas 
and electric plant the latter usually gets the worst of it. It fre- 
quently happefis that attendants are not capable of properly 
taking care of the machinery, and the result is dissatisfaction all 
around. Is it any wonder that plants are a failure under such 
conditions? 

Steam users on the Pacific Coast are particularly unfortunate in 
having to pay such high prices for, fuel. Coal, for which we pay 
$6 and $7 a ton, can be had in the eastern states for about §2. 
Fuel being the principal item of expense where a plant is using 
steam power, it behooves the manager of an electric light plant 
to install the most efficient apparatus to be had. The boilers 

should be of the modern, water tube type, capable 
ON of carrying high pressures with safety. This style 
STEAM of boiler will cost about $18 per horse-power, 
EQUIPMENTS. against horizontal tubular boilers at $11 per horse- 

power. The difference in price is about sixty per 
cent., but this has no terrors when you consider that a saving of 
about ten per cent. in fuel cau be made on the higher priced boiler. 
If you burn five tons of $6 coal per day, there will be a saving of 
$1000 per year. At this rate the boiler will soon pay for itself. 


The mistake is ofien made of putting in single cylider engines, 
at a price of $8.50 per horse-power, when a good compound en- 
gine can be had for $11 per horse-power, or an increase of thirty 
per cent. 

It is an uncommonly good single cylinder engine that will doa 
horse-power on less than thirty-six pounds of steam, while a com- 
pound, non-condensing engine will yield a duty of twenty-six 
pounds, or an increase in efficiency of twenty-seven per cent. 
This can ill afford to be lost sight of in the selection of an engine. 
The prices quoted here are for boilers and engines of about 100 
horse-power capacity; larger units would be proportionately 
cheaper. If cooling water can be had conveniently, with a con- 
denser added to the compound engine, it will reduce the steam 
consumption to about twenty-one pounds, which means an in- 
creased efficiency over the last named conditions of about fifteen 
per cent., and a corresponding increase in the horse-power of the 
boiler and engine. 

Connecting a condenser to an engine will generally increase 
































the efficiency of the plant about twenty per cent., were it not for 
the fact that air, and sometimes circulating pumps, must be added, 
which require steam to run them; and, in small plants, this will 
amount to about five per cent. of the steam used. 

Before leaving the subject of boilers and engines, let us con- 
sider for a moment what these different efficiencies mean. As- 
suming that our coal costs $6 per ton laid down in the boiler room, 
and that it has an evaporating power of eight pounds of feed 
water per pound of coal under actual conditions, then, with the 
single cylinder, non-condensing engine, 4.5 pounds of coal per 
horse-power hour would be required, while with the compound 
condensing engine the consumption would only be 2.6 pounds, 
or a saving in fuel of forty-two per cent.; which on a year’s run 
would amount to $4,599. 

Reverting again to the equipment of our plant, having installed 
efficient boilers and engines, we next require a generator. Too 
much care cannot be exercised in selecting this part of the equip- 
ment. The first thing to decide is whether or not you will want 

to run motors on the lighting circuits. If you do 
SELECTING you should have a sixty-cycle machine. This pe- 
A LIGHTING riodicity is about the best where light and power 
GENERATOR. are to be supplied from the same generator. If 

lights alone are to be supplied, a little better ef- 
ficiency can be obtained in the transformers by using 125 cycles. 
The first cost will also be a little less; but if your lines are to be 
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In constructing the lines, good double or triple petticoat insu- 
lators should be used, to prevent excessive leakages and short 
circuits. If the circuits are to be quite long, the wires should not 
be separated more than about twelve inches, on account of the 
increased inductance that is occasioned by the 
separation of the wires. This is quite an important 
feature, especially where high frequencies are 
used. For instance, if a circuit of No. 4 B. & S. 
wires is separated twelve inches, the impedance 
factor at 130 periods would be 1.47, while, with the wires separated 
thirty-six inches, the impedance factor is increased to 1.65, or 
about thirteen per cent. This inductive effect seriously affects 
the regulation, and is frequently the cause of fluctuations in the 
lights of which your customers complain. It is also undesirable 
to use very heavy solid wires for alternating current work, as the 
impedance increases very rapidly with the size of wire. Authori- 
ties say that nothing larger than No. 4 B. & S. solid wire should 
be used. If you have occasion to use larger circuits, use several 
No. 4 wires or use stranded wire, which can be had for about the 
same price paid for soiid wire. 

The question of line wire insulation is something that should 
be goverened by local conditions. Throughout cities and thickly 
populated towns, where there ls danger of telephone, telegraph 
wires, etc., falling across the primary wires, it is policy to use a 
good grade of rubber covered wire ;-but along roads, or through 


THE 
LINE. 





-—— 





2000 veers. £000 vorTS 2000 vous 



































Sf 





FIGURE I.—TEST FOR CORE LOSS. FIGURE 2.—TEST FOR COPPER LOSS. 


of very great length, the line losses will be a littie greater with 
the 125-cycle than with the 60-cycle, on account of the increased 
inductance. If the greater part of the load is to be motors, it 
might be well to use a multiphase system, as this style of motor 
gives much better satisfaction than the single-phase machines ; 
but my belief is that before many years the single-phase motor 
will reach a stage of development that will render the multiphase 
motor unnecessary. When this is accomplished it will simplify 
the distribution of light and power by alternating currents won- 
derfully. Taking everything into consideration, even if you see 
no present use for motors on your circuits, it would be well to 
select a 60-cycle machine, for if you ever have a demand for motor 
power you would be better fitted to supply it. Rotary transfor- 
mers can be better operated on €0 cycles than on higher frequen- 
cies, the speeds being lower and the noise made by the machines 
is less objectionable. 

Where lighting and power are to be supplied from the same 
circuits, or if lights alone are used, the electromotive force should 
be about 2200 volts, transforming to 110 and 220 volts, or a ratio 
of 20 to1. At these pressures the line losses are quite reasonable. 
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FIGURE 3.—TEST FOR REGULATION. 


sparsely settled districts, weatherproof wires will serve the pur- 
pose, For secondary wiring on poles weatherproof will answer 
very well. 

The next thing to consider is the transformer problem, and I 
want to say here, if there is one thing more than another in the 
make-up of an alternating plant that requires special study in its 
selection and placing, it1s the transformer. This feature alone 
is responsible for the absence of dividends, where a twenty-four 
hour service is given, more than any other one thing, and a careful 
study of the subject will do much toward making the stockholder 
happy. It is a common practice to place a trausformer for every 
customer with a capacity sufficient to take care of his maximum 

load. The result is that your transformer capacity 
CONCERNING is up to the number of connected lights. In the 
CONVERTER business part of a town, and quite frequently in 
CAPACITIES. the suburbs, it is possible to establish secondary 

systems of distribution with very gratifying re- 
sults. By installing a large transformer, on a pole at some con- 
venient street corner, it is possible, with the use of the three-wire, 
secondary system, to distribute a distance of a quarter of a mile 
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in any direction with a very small line loss and at a moderate cost 
for copper. In this way a square mile of territory can be covered 
from one center of distribution. By connecting a number of cus- 
tomers to one or more large transformers, it is mot mecessary to 
have the transformer capacity equal to the connected lights, as it 
never happens that everybody wants his maximum lights at the 
same time. I have found it good practice in large secondary sys- 
tems to allow a converter capacity equal to forty per cent. of the 
connected lights, and in some cases I have cut it down to thirty 
percent. This method not only reduces the first cost of trans- 
formers, by reducing the necessary capacity, but the price per 
light on large transformeas is much less than for small sizes. 
While the advantage of less first cost is desirable, it by no means 
represents the chief benefit to be derived from this system of dis- 
tribution. Where a twenty-four-hour system is given, and even 
where the circuits run through the night only, the transformer 
losses represent the greater part of the kilowatts generated. It 
is evident, then, that anything done to decrease these perpetual 
losses will be a clear gain. Aside from the economical advantage 
of the system, a much better service can be given, the regulation 
being greatly improved, thus enabling more efficient lamps to be 
used. With good regulation it is possible to use 3.1 watt lamps, 
while, with the ordinary service given by alternating current sys- 
tems, the customer is compelled to use inefficient lamps in order 
to insure a reasonable length of life. Cases have come to the 
writer’s notice where lamps of 4.3 watts per candle power were 
used. The cases were investigated on complaints of high bills, 
which seemed quite natural under the circumstances, the lamps 
being forty per cent. below normal efficiency; sixteen candle 
power lamps were consuming seventy watts instead of fifty watts. 


Coming back again to the subject of transformers, let me say 
experience has demonstrated that 150-light transformers are a 
convenient size to use for the purpose described, for the core loss 
of this sized transformer should not exceed 150 watts. It is com- 
mon practice to displace about fifteen small transformers with one 
of this size, the core losses of which would aggregate 750 watts. 
You can easily figure what this would mean in dollars and cents. 
Take, for example, a plant with 1ooo burning lights, and assume 
that 750 of these lights are supplied from 150-light transformers, 
and the remaining 250 lights supplied from ten-light transformers; 
then, for a twenty-four hour service, the core losses for a year 
would be 17,250 kilowatts; if it costs five cents to generate the 
current, the core losses per year will be $876. Assuming again 
that we are supplying 1oco burning lights, from old style trans- 
formers of fifteen lights capacity each, then the core losses per 
annum would be 37,850 kilowatts. At a cost of five cents per 
kilowatt, this would amount to $1,879, or a difference in favor of 
the former method of $1003. Deducting interest on investment 
for the new transformers still leaves $928. For a twelve-hour ser- 
vice these figures would have to be divided by two. 

I have taken the liberty of dwelling upon the subject of trans- 
formers a little longer than would seem proper, but, realizing the 
importance attached to this point of the installation, I feel that 
the time will be well spent, if the subject of transformer losses is 
new to you. Every station should keep a complete record of its 

transformers, and before a transformer is put into 


KEEP A service it should be tested for regulation on no 
STATION load, one-quarter load, one-half load, and full 
RECORD. load. It should be tested for core loss and copper 


loss. From these data the different efficiencies of 
the transformer can be calculated. To make the keeping of these 
records as conyenieut as possible, the writer has designed a set of 
cards, upon which are printed forms and columns for the different 
items; one side of the card is used for test data and the other for 
expense account. By having a record of this kind you can at any 
time tell just what the efficiency of the transformer is, when it 
was purchased, what it cost, and what the repair expense has 
been. Whenever it is necessary to bring a transformer in for re- 
pairs, it should always be tested before being put into service 
again, entering the result of the test and cost of repairs on the 


card or book. It is hard to realize how useful a system of records 
is until you have once tried it. It frequently happens that you 
want to bank two or more transformers, and in doing so it is es- 
sential that the secondary voltage of the transformer should be 
nearly the same, or a burn-out will be the result. A glance at 
your records will show which transformers should go together. 


The method of testing the transformers is quite simple. The 
only necessary instruments are an alternating current ammeter, 
a voltmeter, and a wattmeter. If a direct reading wattmeter is 
not at hand a recording wattmeter will serve the purpose. The 
method of testing for iron loss is shown in Figure 1. A is a 2000- 
volt generator with the primary lines leading from it to a trans- 
former, 2, connected up in the regular way. C is a wattmeter 
connected in the secondary circuit of transformer 2; PD is the 
transformer to be tested. The secondaries of transformer 7 are 
connected to the transformer /), after passing through the watt- 
meter C. The primary wires of the transformer 
to be tested are left open. When the current is 
TESTING ; : > 
TRANSFORM ers Witched on for the test the wattmeter will register 

the watts absorbed by the core. The amount of 

current that would flow through the wires with 
which the wattmeter is connected, without the core losses is neg- 
ligible ; so all of the energy recorded on the wattmeter might be 
considered core loss. The method of testing for copper loss is 
shown in Figure 2. A is the generator, A the station transfor- 
mer, C the wattmeter, and /) the transformer to be tested. In 
the secondary of 2, before the wire reaches C, there is interposed 
an adjustable resistance for the purpose of controlling the flow of 
current, In this case the primaries of ) are connected to the 
secondaries of 2, while the secondaries of ) are closed through 
the ammeter. By adjusting the resistance referred to above, the 
current flowing through the secondary of can be regulated to 
the proper amount, which should be the rated capacity in amperes 
of the transformer to be tested. In this case the current passing 
on account of the core losses, etc., is so small that it may be ne- 
glected, and the energy registered on the wattmeter may be con- 
sidered the copper loss. Figure 3 shows the connections for 
making the regulation test. Here transformer 7 is taken out 
and / put in its place. Now, instruct the attendant at the switch- 
board to keep the voltage steady while the test is being made. 
Having provided a bank of lamps, arranged so that they may be 
switched on as required, then, with a voltmeter connected to the 
secondaries of ), taking a reading with no load; next switch on 
quarter load and take a reading; then half load with another 
reading. Now switch the full load and take reading. If you 
choose, an overload may be put on and readings taken. From 
the data thus obtained a regulation curve of the transformer can 
be plotted. : 

Another advantage of using large transformers with small core 
losses that should not be lost sight of, is the fact that the capacity 
of the plant is increased about five per cent. This applies to 
boilers, engines, generators and lines. In other words, if your 
plant and equipment were of just sufficient capacity to carry 1000 
burning lights in the first case, you would be able, under the new 
conditions, to carry 1050 lights, with the same percentage of loss 
on generator, lines, etc. 

There are places in this paper that appear disjointed and unfin- 
ished. Thetruthis: After outlining the necessities of a plant, I 
had intended to review the subject and discuss the methods of 
conducting the station, touching upon the cost of generation, the 
value of coals, the handling of boilers, engines, dynamo, ete. I 
had also intended to treat the subject of arc lighting to some ex- 
tent, but realizing that there would be other papers of more iin- 
portance than this to be read and discussed, I concluded to let the 
subject rest and trust to the probability of the discussion bringing 
up points that will be of general interest. 





A late report states that the Westinghouse company has been 
awarded the contract for the equipment of the Third avenue 
surface railroad, of New York city, with the underground system. 
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Pransmission 


PARALLELING LARGE ALTERNATORS. 
BY EDWARD P. BURCH. 


ARALLELING large alternators often gives rise to troubles 
which have suggested two excellent and simple ways for 
obviating these difficulties. Suppose several large alterna- 
tors are to be started at about the same time each day, 

either after cleaning or before the peak of the load comes on, or 
before the cars start. The method of getting them in parallel is 
as follows: Start them, get them at approximately the same 
speed, and connect the unexcited alternators in parallel by means 
of the usual switches. After this, close the field switches of the 
alternators and then excite all the alternators simultaneously by 
closing the exciter switch. The alternators will buck for a minute 
and then settle down. If the governors are throttled the bucking 
will be easier, since the hunting does not tend to pull them apart. 
There are no dangers, no broken switches, and much time is 
saved. The plan is especially useful in water-power plants which 
are operating electric railway systems. 


Again, suppose four units are already in parallel, and that after 
a time a fifth is to be thrown in parallel. Instead of watching 
the flickering of the phase lamps the following plan has been 
found convenient and safe withironclad generators having a high 
or moderate armature reaction: Get the fifth machine up to 
speed and then throw in the paralleling switch, without exciting 
the machine. 


Its armature instantly takes a lagging current, which acts like 
a transformer with an open circuited secondary. The field current 
may then be thrown on without any delay and the lagging cur- 
rent is eliminated. A high voltage may be developed in the field 
coils, but since they are closed on themselves through the kick- 
ing rheostat this is avoided. There is a mechanical strain on the 
armature coils, but experience shows that they are ordinarily put 
up solidly. In this plan the armature lagging current comes from 
four machines and does not produce more than a wink in the 
lights. Moreover, the lagging current is generally not as heavy 
as in the case of paralleling by the use of phase lamps. 





CALCULATING THREE-PHASE CIRCUITS. 


HE following is a simple and satisfactory rule for the calcu- 
lation of three-phase, three-wire circuits: The ratio of the 


amounts of copper used for equal power, drop and voltage, 


is 100 for the single-phase and 75 for the three-phase system. The 
single-phase system, as is well known, is calculated by ordinary 
direct current rules and uses two wires. The three-phase system 
uses three wires. It then follows, that, if we calculate the proper 
size of wire by ordinary direct current rules, and then di- 
vide the circular milage of that wire by two, we shall have the 
proper size of wire for a three-phase circuit, because seventy-five 
per cent. of the volume of two wires of a given size is equal to 
the volume of three wires of half that size, lengths being equal. 
—American Electrician. 


elegraphy 


JAPAN AS AN ELECTRICAL CENTER. 


N idea of the progress that has been made in the develop- 
ment of the electrical industry in Japan is given in an 
interesting lecture delivered by Prof. I. Fujioka, of Tokio, 
before the New York Electrical Society recently, in which 

it was stated that the telegraph system of Japan, which is con- 
trolled by the government, comprises 12,000 miles of land lines 
and 388 miles of submarine cables in addition to the cable to For- 
mosa, which is 800 miles long. There are 1122 telegraph offices, 
which handle exceeding 22,250,000 messages per year, as well as 








150,000 cablegrams. The telephone system is also owned and 
operated by the government. The first exchange was opened in 
1890 and in 1896 there were 540 miles of lines and 3232 subscribers, 
but the telephone business, which is now growing very rapidly, 
has, until very recently, been very seriously handicapped by the 
inability of the government to secure instruments sufficient to 
meet the demand. Nearly all the larger towns are now supplied 
with both are and incandescent electric lighting systems, and in 
Tokio alone there are more than 50,000 incandescents. Several 
water power transmission plants are now under construction, 
some of them possessing specially interesting features. 


Personal 


MR. W. W. BriGGs, the worthy electrical engineer for the Pacific 
Coast office of the Fort Wayne Electric Corporation, was married 
on September 28th in Santa Ana, Cal., to Miss Charlotte May 
Clough, and to the many congratulations that the accomplished 
bride and genial groom are receiving, THE JOURNAL OF ELEC- 
TRICITY desires to extend its best well-wishes. 





Mr. A. I. NEISSER, general western representative of the Central 
Electric Company, of Chicago, has returned to Los Angeles after 
spending five weeks in and about San Francisco, and after con- 
cluding arrangements for a San Francisco office for that concern, 
whence will be handled its business for northern California, Ore- 
gon and Washington. 


Oeituary 


DR. JOHN HOPKINSON, F. R. S. 


NEXPRESSIBLY sad was the death of Dr. John Hopkinson, 
| F. R. S., who, with his son and two daughters, perished on 
August 27th, while making the ascent of the Petite Deut de 
Veisivi, Switzerland. Dr. Hopkinson’s favorite recreation was in 
climbing the Alps, and he was conceded to be a keen and experi- 
enced mountaineer, as were also his grown sons and daughters. 
The Petite Deut de Veisivi is not considered to be an ascent of 
great importance, but at certain points the footing is difficult, and 
it is surmised that one of the party must have slipped, causing all 
four to fall. Their bodies, roped together, and fearfully mangled, 
were found in a moraine at the foot of the cliff from which they 
had fallen, over six hundred feet above. 


Dr. Hopkinson was one of the foremost of the world’s electri- 
cians, and his name has long since been familiar to American 
engineers as the man who, co-temporarily with Edison, invented 
the three-wire system, and as the man who, in bringing out the 
Edison-Hopkinson dynamo, almost doubled the efficiency of Edi- 
son’s original incandescent lighting dynamo. The joint contri- 
butions of Dr. John Hopkinson and his brother, Dr. Edward 
Hopkinson, to the proceedings of the Royal Society, on dynamo- 
electric machinery, have exercised enormous influence on the 
design of modern generators, and as early as 1883 he announced 
his conviction that alternators could be successfully run in par- 
allel. In 1879 and 1880, he read papers before the British Institu- 
tion of Mechanical Engineers introducing the now universally- 
used method of graphically analyzing the behavior of dynamos 
by means of characteristic curves. From 1884 up to the present 
time his contributions of papers to the British Institution of Elec- 
trical Eugineers have each been of almost epoch-making impor- 
tance. Aside from his electrical labors, he won great distinction 
in other fields of scientific research and invention ; to him is due, 
for instance, the system of group-flashing lights for lighthouses 
now adopted by all maritime nations. The greatest honors that 
the electrical engineers of England can extend have been repeat- 
edly bestowed upon Dr. Hopkinson, for whose loss the electrical 
world laments, and to whose surviving widow and children the 
hearts of American scientists go out in sympathy and bereavement. 
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VoLuME VI OCTOBER, 1898 NUMBER 4 
EDITORIAL. 
A timely contribution to literature on 
the hygroscopic properties of glass insu- 
eg lators is that of Lieut. W. Stuart-Smith 
in THE JOURNAL OF ECTRICITY for 
BUGABOO. J EL 


September, in discussing ‘‘ Moisture on 
High Tension Insulators.’’ In this arti- 
cle, which, though brief, is one of the most important 
that has been brought before electric transmission in- 
terests, the author recalls the early teachings that ‘‘like’’ 
electricities repel, and that, on any conducting body, a 
static charge will only be found on the surface, as far from 
the center as possible; 7. ¢.: it will divide itself over the 
greatest possible surface, thereby causing the tension to 
become a minimum. When an insulator becomes wet 
from any source, the presence of the static charge from 
the line, and the tendency to divide itself over the great- 


- est possible surface, gives rise to a repulsive force between 


the neighboring water molecules, which, in turn, results 
in the molecules flying off into space. 

Thus, in theory, is an accounting given for the fact that 
any moisture appearing on glass or porcelain insulators on 
high tension lines, is dissipated so effectually that the 
hardest rainstorms exert no appreciable influence on the 
insulation resistance of long lines, even-when the rains 
are long continued. In Lieut. Stuart-Smith’s theory is 
found, moreover, a plausible reason why it is very difficult 
and sometimes impossible, to start the Provo-Mercur 
40,000-volt transmission during rainy weather, although, 
when once started, the occurrence of the heaviest rains 
does not affect the operation of the lines. Other similar 
experiences will be understood on comprehending the ap- 
plication of the laws of static electricity so concisely stated 
in the article referred to. 

How often it has been the case in the history of elec- 
tricity that the apparent bugbears of the science have, in 
time, been found to be its real benefactors. ‘The present 
theme is a case in point: Static electricity has been a 
source of never-ending trouble from the earliest days of 


dynamo electric machinery when a spark from the rapidly 
moving belt would puncture the insulation, opening up a 
path for the armature current to follow, with a burn-out 
in consequence. It has made paper making and the work- 
ing of fabrics almost doubly difficult processes; it has 
brokeh tens of thousands of incandescent lamps, and has 
caused fires and explosions. In transmission practice it has 
opened the way for the line potential to break down the 
insulators; it has burned off pins and caused transformer 
burn-outs and lightning arrester ‘‘shorts’’ galore; and it 
has, in brief, apparently earned every condemnation that 
the exasperated engineer can heap upon it; but now, as if 
repentant and anxious to redeem itself with modesty, it 
has stepped into a breach which human ingenuity seem- 
ingly could not fill, and has robbed the hygroscopic prop- 
erties of glass insulators of all the terrors which years of 
harping has instilled into the heads of the electrical trans- 
mission fraternity. 

It seems now as though insulators are able to withstand 
moisture even when precipitated from drenching fogs — 
thanks to their own worth and to the static charge of the 
line — but to do this effectually at all times, they must be 
kept clean. In all probability the next problem that will 
have to be overcome in high tension work is, therefore, 
the devising of means for cleaning insulators of the dust 
that, in some cases, cakes on the windward sides like so 
much clay thrown against them. In the early days of 
the telegraph no thought was given to preserving cleanli- 
ness of insulator surfaces, but now the insulators on long 
telegraph lines are cleaned periodically to prevent leak- 
age from line to line and to earth, while in some in- 
stances — between Oakland and Port Costa, for instance — 
the conditions are so bad that it is found necessary to put 
up new insulators and take the old ones to the storerooms 
to be cleaned as often as three or four times a year. If it 
is necessary to clean insulators to avoid leakage in tele- 
graph practice, it is not unthinkable that in the same pro- 
cedure may be found a remedy for some of the difficulties 
that will probably attend transmission at extremely high 
voltages. 

Given clean insulator surfaces and the beneficent influ- 
ences of static electricity, and in the light of the most 
recent opinions, there is little or nothing remaining to 
controvert the belief that all the talk that has been poured 
into our ears in, hum-drum profuseness anent the hygro- 
scopic properties of glass insulators, has been based on 
but the merest moonshine. 


A mooted point in the design of water 
power plants is found in the varying opin- 
ions existing as to whether exciters should 
be driven by belting from the main gen- 
erator shafts or independently by means 
of individual water wheels. From the 
exciter flows the life blood of the transmission system, 
and it must never fail to do its duty or the entire plant 
will become inoperative. It is of paramount importance 
then, that the exciter should be as near being absolutely 
infallible as it is possible for human ingenuity to make it. 





HOW 
SHALL WE 
DRIVE EXCITERS? 
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Each system has its advocates, though neither is without 
an inherent evil. 

Without particularizing deeply, it may be stated that 
the advantages accruing from the independent driving of 
the exciter, rest in its ability to maintain the generator 
fields to any degree of excitation, regardless of the load 
or any speed fluctuation that may occur in the generator. 
On the other hand, many believe independent driving to 
be less reliable because, when operating under high heads, 
the jet driving the exciter wheel is of very small diameter, 
thereby incurring the liability of its becoming choked by 
bits of leaves or twigs or small pebbles that may come 
down the pipe line. This latter is, in reality, the only 
serious objection that has been raised against the inde- 
pendent driving of exciters. 

The merits and demerits of driving from the generator 
shaft are not so easily presented, but about all that can be 
said in favor of this mode is that as the main water wheel 
is not liable to clogging from debris coming down the pipe 
line, the exciter driven from it is more reliable than when 
driven from a small separate wheel. The efficiency of 
the two methods are perhaps about equal, for while the 
efficiency of the smaller wheel is lower than that of the 
large one, the losses in belting to the exciter will make 
up the difference. As to the disadvantages of belt driving 
from the generator shaft, they are not many, but they are 
very serious. Obviously, the speed of the exciter varies 
directly with the speed of the generator, and as the elec- 
tromotive force of the exciter, and consequently, the field 
of the generator, is thus directly dependent upon the 
speed of the generator armature, any increase in load that 
slows down the water wheel will make this decrease in 
speed doubly apparent because the generator fields will be 
weakened proportionately. To assume an aggravated, 
though not unprecedented case: Should a load sufficiently 
heavy to reduce the speed of the generator by fifty per 
cent. be suddenly thrown on, the electromotive force of 
the generator would be reduced thereby about fifty per 
cent., provided the fields remained constant. But as the 
exciter is driven from the generator shaft, its speed has 
also been halved, its output has been decreased one-half, 
and the generator fields are, in consequence, but fifty per 
cent. of the normal. In running under one-half speed 
and at one-half excitation, the generator will be able to 
deliver but about one-fourth of its rated output. Worse 
than this, the increased armature currents due to the 
slower speed will react on the fields, still further reducing 
them to an extent that can not be predetermined. It is 
reasonable, therefore, to attribute at least fifty per cent. of 
this falling off in capacity to the generator-driven exciter. 
Again, exciters driven from generator shafts are practi- 
cally non-interchangeable, and they are, furthermore, sub- 
ject to all the ills to which belting is liable. 

And all this is tolerated for what? Simply to save the 
slightly increased cost of independent water wheels and 
to avoid the possibility that the small jets of the exciter 
wheels may become choked from debris in the water 


supply. 


The problem resolves itself into a choice between two 


evils. First, the liability of the exciter wheel nozzle to 
become choked, which is preventible; and, second, the 
liability of the generator to ‘‘lay down’’ on every occas- 
sion of sudden heavy load, which is not preventible with- 
out independent excitation. Of these evils, choose the 
least. 





Passing Gomment 


An Editorial Review of Current Events and Comtemporary 
Publications. 


OVER-CONSERVATISM IN ENGLAND. 


Americans who have marvelled at the comparative slow- 
ness of the development of electrical enterprises in England, 
despite the high attainments of her scientists and the 
thoroughness of her engineers, neither of whom are ex- 
celled by the engineers of any other country, will find a 
solution to their perplexities given in a paper read by 
Mr. Alexander Siemens before the last meeting of the 
British Association for the Advancement of Science. In 
this Mr. Siemens says: 

It is characteristic for England that transmission of power over 
a large district had to be taken from foreign practice. However 
enterprising and progressive the individual Englishman is, when a 
novelty can be introduced only by the co-operation of a munici- 
pality, of a county council, or, worse of all, of Parliament, every- 
body appears to consider it a patriotic duty to throw obstacles in 
its way, and in most cases it is quite impossible to find out who 
profits by such action. After awhile the public discovers that 
the introduction of the novelty would be a great convenience, 
and an agitation is set on foot to remove the obstacles which 
were, in many cases, introduced only to satisfy prejudices. Let 
us hope that a similar fate may not befall the transmission of 
power by electricity. 

* + & 


STATISTICS CONCERNING ELECTRIC RAILWAYS. 


Some interesting statistics are given by the S/reet Raii- 
way Review in an article on ‘‘The Electric Railway: Its 
Greatness and Possibilities.’’ Before the days of street 
cars, the residence district of a city, measured by a circle 
described by the distance a man could walk in thirty 
minutes used as a radius, was but 9.6 square miles; horse 
cars increased this radius from one and three-quarter miles 
to three miles and the residence area to 28.3 square miles, 
but the advent of the trolley still further expanded the 
area to 113 square miles, or at a radius of six miles from 
the center. More than half of the population of the states 
having the greatest street railway mileage live in cities. 
The sale of the street railways of the United States would 
easily realize sufficient money to pay the national debt. 

Nearly 2700 million paying passengers are carried by 
the street railways annually, and this number would be 
increased by fifty per cent. if the transferred passengers 
were counted. The first figure alone is almost five times 
the number of passengers carried annually on the 182,- 
ooo miles of steam roads in this country. The average 
rate of fare on steam roads is 2.04 cents per mile; on 
street railroads it is but a fraction of a cent—-just how 
much can not be closely estimated. There are 16,000 
miles of street railways in the United States, to build 
which required 33,000,000 ties and 3, 500,000 tons of steel 
rails which, if stretched end to end, would encircle the 
earth at the equator and leave enough remaining for an 
axis extending from the north pole to the south pole. As 
to power: There are in this country 525,000 horse-power 
in boilers, engines and generators, the boilers consuming 
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two and one-third millions tons of coal per annum. The 
actual employees number 200,000 men. 

And what to the safety of the millions who entrust 
themselves to the electric car? The average electric car 
travels 120 miles per day; each one of its wheels makes 
84,500 revolutions, and in the course of a year passes 
over eight million rail joints; yet with all this wear and 
constant opportunity for accident from breakage, a pas- 
senger is as safe on a trolley car as he is in his own home. 
Only one in 23,000,000 passengers is killed, and only one 
in 800,000 is injured in any way, and if a man were to 
spend his time on the street cars waiting for a chance to 
present a damage claim against the company, he would 
have to travel one hour a day for thirty-one years and 
spend $1130 in car fare before he would be hurt. Before 
his time for being killed would come, he would be a patri- 
arch of five and a half centuries, having been continually 
on the cars day and night. 

Where the expansion in electric railway work will 
cease no one can tell, for long lines are now in operation 
which were deemed impractical five years ago, and even 
greater and broader undertakings are being planned. The 
advent of the first electric railroad in nearly all large cities 
is still within the memory of those who are yet at school, 
and when we remember the almost incredible rapidity 
with which its development has been marked and then 
reflect on the limitless possibilities before it, we will not 
find it hard to believe that of all the applications of elec- 
tricity, the street railway industry is fully as promising as 
any other. 


SYNCHRONOUS VS. INDUCTION MOTORS.* 
| HE induction motor is undoubtedly a more difficult and ex- 





pensive machine to build for satisfactory duty than is the 

synchronous motor with fields excited by direct current. 
The field of the induction machine is necessarily excited by watt- 
less alternating currents lagging behind the impressed electromo- 
tive force waves, and the reduction of these lagging currents to a 
minimum is essential to good voltage regulation. This requires 
that the self-induction of both the primary and secondary of the 
motor be kept as low as possible, and that the air gap be also re- 
duced. The low self-induction means a multiplication of the 
slots, which must be more numerous, and consequently narrower, 
than is necessary in synchronous machines of the same size, speed 
and frequency. This makes induction motors more difficult to 
wind and to insulate and absolutely prohibits their connection 
direct to high voltage circuits, since the insulation required for 
many thousand voits would leave in these narrow slots no room 
for copper. Induction motors, therefore, must be supplied from 
high voltage transmission lines through step-down transformers. 
This requirement does not apply to synchronous motors, which 
are constructed now even in moderate sizes to take 10,000 volts di- 
rect. Extreme reduction of the air gap is also, of course, an 
added expense in the construction of the machine, as the parts 
must be accurately true and extremely rigid to run with a gap of 
one-sixteenth of an inch or less, as is now customary with rotors 
several feet in diameter. 

The necessity of keeping down the magnetizing current in the 
induction motor increases its cost in another way, since it requires 
that a high magnetic induction shall not be used. The induction 
commonly used in synchronous motors is too per cent or more 
greater than that used in good induction motors, and the output 
of the same amount of material is correspondingly increased. 
This advantage is partially, or often, wholly compensated by the 
fact that induction motors are worked usually at peripheral veloci- 
ties higher than those used with any other type of electrical ma- 
chines, running up often to 6000 or 7000 feet per minute, a prac- 


* Several points suggested in this article will be discussed in the next issue 
of THE JOURNAL OF ELECTRICITY.—Ed. 


tice perhaps justified by the simple, substantial and symmetrical 
character of the rotor when this is a ‘‘squirrel cage” secondary, 
although a synchronous motor with internal revolving fields is 
apparently capable mechanically of fully as high aspeed. The 
main object of the high peripheral speed of the induction motor 
is, of course to broaden the teeth and slots, with a fixed number 
of slots per pole and per phase. The comparatively high induc- 
_tion of the synchronous motor is permissible at all frequencies, 
owing to its better ventilating qualities, especially with unitooth 
structures, as compared with that of the induction motor, the 
ventilating ducts of which are seriously obstructed by the finely 
divided winding. 
In the matter of starting, one type of the induction motor has 
a great advantage. With a wound secondary and an adjustable 
resistance in this circuit, an induction motor can be started under 
any load with the same current that that torque would require at 
full speed. With short circuited or ‘‘squirrel cage” secondaries, 
a construction highly desirable owing to its simplicity and dura- 
bility, induction motors (properly designed with low magnetic 
leakage) can be started light without excessive currents, and if 
thrown directly across the mains at standstill will develop a torque 
two or more times that of full rated load, which is sufficient to 
overcome the standstill resistance of any style of commercial 
load ; but, unfortunately, they take to do this four or five times 
their rated full load current, a considerable part of which is lag- 
ging. By means of voltage reducing transformers, the current 
drawn from the line and the torque can be reduced, the voltage 
reduction being limited by the torque required to start, since the 
torque is proportional to the square of the voltage. Synchronous 
motors, when constructed for self-starting on the induction prin- 
ciple — the field magnets being arranged to give a more or less 
effective closed circuit secondary — have starting properties very 
similar to those of the induction motor with short-circuited sec- 
ondary just mentioned, machines of the revolving field type hav- 
ing been constructed which could start, if thrown across the lines 
at standstill, against their rated-load torque with a current con- 
sumption about two and a half times that with the same load at 
synchronous speed. 


The synchronous motor is, of course, out of the question for 
cranes, elevators and similar work, where a good torque per am- 
pere is required over a great range of speeds. The induction 
motor with a variable resistance in the secondary behaves with 
such loads just as does a direct current, shunt wound motor con- 
trolled with a resistance in the armature circuit. The most satis- 
factory machine for such loads from the standpoint of flexibility, 
is the induction motor with a permanently high secondary resist- 
ance, the control being effected by a variation of the voltage, the 
action of such a motor being closely similar to that of a direct 
current series motor on constant-potential circuits with rheostatic 
control (the speed varying somewhat in the inverse ratio with the 
load), the main differences being that the induction motor will 
not run away on no load, as will the direct current machine, and 
that its efficiency is low at any and all speeds, owing to the high 
secondary resistance. 


In the matter of overload capacity each type breaks down and 
stops when the load exceeds a certain limit. With induction 
motors this limit used to be from 50 to 100 per cent. higher than 
the rated load of the machine, but with modern types of low 
self-induction such motors will carry three, four, or even more 
times their rated load without stopping. A good synchronous 
motor will carry so many times its rated load that it is impossible 
as a rule to test its capacity in this respect, the excessive heating 
destroying the motor before its breakdown limit can be deter- 
mined. The synchronous motor has slightly better speed regula- 
tion than the other, as it maintains the same speed in cycles per 
second as the generator at all loads, while the induction motor 
with low resistance secondary, has a slight slip proportional to the 
load and amounting to about five per cent. in large machines at 
full load. 

In many cases the greatest advantages of the synchronous mo- 
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tor is its ability to work without lagging or even cause leading 
currents in the apparatus and lines supplying it. The induction 
motor is the simpler of the two, requires less skilled attention and 
no exciter, but takes lagging currents which increase the drop in 
the generators, the lines and the transformers supplying it by a 
percentage far greater than the actual increase of the current 
consumption, owing to the reactive effects. The ordinary method 


of expressing the relative magnitude of wattless and energy cur- . 


rents—namely, by the power factor percentage —is, by the way, 
asnare and a delusion, A power factor of 90 or 94 per cent., 
values often obtained with large induction motors at full load, 
gives the impression that the wattless currents are only from six 
to ten per cent. of the total, whereas, on account of the vectorial 
relation, the wattless currents are in the one case one-third and in 
the other case one-half as great as the energy currents, giving in 
combination with the self-induction of generators, lines and trans- 
formers, corresponding reactive voltage drops. Synchronous 
excited machines, on the other hand, can, by powerful field exci- 
tation, be made to take wattless currents leading the impressed 
electromotive force, which not only do not increase the line drop, 
but act on the self-induction of the circuit to build up the voltage, 
and may, therefore, be made to neutralize the ohmic drop and even 
more than counterbalance it, making the voltage delivered at the 
receiving end greater than that generated. A synchronous ma- 
chine, however, requires an exciter or some source of direct cur- 
rent to supply its field winding, and to obtain good regulation of 
the line-drop by its means, requires intelligent attendance. Where 
a large number of small motors is distributed over one circuit, 
the induction motor is undoubtedly the preferable type, owing to 
the simplicity of its construction and operation; but where the 
transmission of power is to one or a small number of large motors, 
and especially where the distance of transmission is great, the 
synchronous type is preferable, owing to its lower first cost, lower 
line-drop and low cost of attendance per horse-power output. 
Where power is transmitted to many small motors and also over 
the same lines to one or a few comparatively large machines, the 
ideal solution is to make the small machines of the induction type 
and the large machine or machines synchronous, the latter being 
made to take sufficient leading currents to balance out the lagging 
currents of the former.—/ectrical World. 


Pahysios 
ELECTROLYSIS OF WATER. 


HE chief difficulty in the preparation of hydrogen and oxy- 
gen by the electrolysis of water lies in the complete separ- 
ation of the gases with due regard toeconomy. Attempts 

in this direction have hitherto only been made with the aid of 
non-permeable diaphragms between the electrodes; but owing to 
the great resistance thus offered to the current, and to practical 
difficulties, such methods have no commercial value. The use of 
metallic diaphragms has been considered impossible, it being sup- 
posed that they must necessarily take part in the electrolysis, 
hydrogen being evolved at the face opposite the annode, and 
oxygen at that opposite the cathode. This 1s indeed the case if 
the electrodes are completely separated by the diaphragm, the 
use of which merely converts the one cell into two, but if the 
electrodes are not completely separated, and if sufficient space 
is provided below the diaphragm to allow of the passage of 
the liquid from one electrode to another, the element behaves as 
asimple cell. This is the principle of the process used by P. 
Garuti, as described by him in //ectricita, Milan, a more detailed 
description of which is reserved. A plant of thirty-two cells, 
however, yielding daily thirty cubic metres of oxygen, and sixty 
metres of hydrogen, has been working for six months at Tivoli, 
and the gases are sufficiently pure for industrial purposes, the 
oxygen containing about 1.5 per cent. of hydrogen, and the hy- 
drogen containing only a trace of oxygen.— Science Abstracts. 
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SUBSTITUTES FOR COPPER AS A CONDUCTOR. 

The relative costs of copper, aluminum, and iron, when used as 
electrical conductors, is discussed by John B. C. Kershaw, F.I. C., 
in a current number of Zhe Electrical Review, London, (Vol. 
XLIII, page 331, ) the cost ratio being calculated for wires of equal 
length and equal resistance. The conclusions reached are given 
in the following table, wherein the results are expressed as cost 
ratios to iron, which is taken as too: 


Metal. | Purity and Price. Relative 
Costs. 
Aluminum..... 99 per cent. at present market prices............. 375 
COG Fins aS Electrolytic, at present market prices ......... 278 
Aluminum..... 100 per cent. at 29 cents per pound................ I 275 
TORR vcewceccee | At present market prices. plus 38 per cent for 
TORTI CONNB. cic ds ee. ccessiecscecce sReWheeoes 100 





Regarding the above, V. Zingler holds, in a communication to 
the London £iectrical Review, that while no claim is made for 
insulated aluminum wires for bare aerial transmission purposes, 
aluminum has the following advantages : 


1—For equal conductivity, aluminum is half the weight of 
copper. 

2—For equal conductivity, aluminum has about the same break- 
ing strain as copper, if not more. 

3—Therefore, for equal conductivity, the spans may be about 
double those with copper wire. 

4—For equal conductivity with aluminum at 29 cents per pound, 
the cost is nearly the same as copper. 





MEASURING THREE-PHASE CIRCUITS. 


HE following formula is given by M. Aliament, in -lectricien, 
(Vol. XV., page 243) for the measurement of power in a 
tri-phase circuit by two wattmeter readings, viz.: 

P= pis ls + Piz C2, 

where ¢,, ¢, are respectively the currents in the second and third 
wires, and /,,, £,, are the differences of potential between the 
first and third, and the first and second wires respectively. 

Aliament then describes the connections for using a single watt- 
meter so that both these readings may be taken in quick succes- 
sion. It is shown diagramatically in the accompanying figure in 
which A* and A’’ are commutators by means of which the thick 
and thin coils of the wattmeter are placed first in one circuit and 
then in the other. The line is carried through the terminals 4, 
B and C, and the switches S', S? and S* serve to short circuit 
the instrument, thus preserving the continuity of the line wires. 

To take readings, the switches’.S* and S* are closed, and the 
commutator A“ is so placed that the thick wire of the wattmeter 
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is inserted in the line wire C, while the commutator A’’ is arranged 
so as to connect the thin wire across the terminals 4 and C. 
Opening switch S* and closing S' and S?, the first reading is 
taken. Similarly, by closing switches S' and S*, opening S?, 
and changing the commutators A* and A’, the second reading is 
taken.— Science Abstracts. 
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IMPROVED BRUSH ARC LAMPS. 

ERHAPS the most essential qualifications of a satisfactory 
arc lamp are durability of the wearing parts and facility 
of renewals. High economy of operation will seldom 
balance a heavy repair bill or compensate for time lost 

in removing lamps to the shops for renewals; and in redesign- 
ing the well known Brush single and double carbon lamps, the 
necessity of producing durable lamps with easily renewable parts 
has been the object of special consideration. In the latest type, 
now put out by the General Electric Company, every improve- 
ment has been incorporated which long experience has shown to 
be advisable. 

The differential Brush arc lamp is especially valuable where a 
large number of lamps are run from one generator. The differ- 
ential winding consists of a coil of coarse wire in series with the 
arc, and a fine wire coil connected around the arc. Currentin 
the coarse wire tends to separate the carbons; while in the fine 
wires it operates to bring them together, and, the opposite forces 
exerted by the shunt and series windings being automatically bal- 








FIGURE I.—BRUSH ARC LAMP. MECHANISM WITH CASING REMOVED. 


anced when the carbons'are|burning normally, if the'series current 
is reduced the voltage at the lamp correspondingly diminishes. 
With differential lamps, generators can, therefore, be heavily 
overloaded. The improved Brush lamp is adjusted at the factory 
and, as the mechanism is not dependent upon springs for any of 
its movements, this adjustment cannot change. Hence the lamp 
runs as economically after several years of service as when first 
installed. It regulates so closely that the voltmeter on a circuit 
of lamps shows no appreciable variation. 

These lamps do not require hoods when hung outside, as all 
parts are thoroughly protected from the weather. The chimney 
and its base are cast in one piece, and, wherever a screw enters 
the lamp from above, its head rests on a boss which prevents the 
entrance of rain or melted snow. The outside terminals of the 
lamp are made with petticoats as a further protection against the 
entrance of water. 

All parts are made by special machinery and are interchange- 
able. There are no springs to adjust or replace. The various 
contact surfaces are ample, and the insulation is so distributed 
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that the danger of short circuits is eliminated. The use of one 
large insulating strip diminishes the number of insulation pieces 
required to secure the lower frame in position. All brass parts, 
except the carbon rods, are finished in nickel plate, adding to 
their durability as well as to the appearance of the lamp. 


The mechanism frame has been so modified that the armature 
lever is now supported by a base separate from the frame and 
mounted on a plate which insulates it entirely from the frame and 
zinc bottom of the lamp box. The armature lever has been 
changed slight- 
ly on account of 
changes in oth- 
er parts, and 
also to so sup- 
port the balance 
wire in the 
double lamps 
that the second 
carbon feeds at 
practically the 
same voltage as 











the first carbon. 
This improve- 
ment makes a 
marked saving during the entire second half of the night’s run, 
often amounting to from thirty to fifty watts. 

Realizing the advantage of using a lamp on circuits of either 
6.6 or 9.6 amperes, the magnets of this new lamp have been so 
designed that when changing from one circuit to the other it is 
only necessary to exchange the adjusting coil for one suited to 
the new rating. The adjuster formerly sent out may be used for 
1200 candle-power (6.6 amperes), but should be changed to one of 
coarser wire when used for 2000 can- 
dle-power (9.6 amperes). The new 
magnets are interchangeable in pairs 
with those of the old style lamp, but 
new magnets for old 2000 candle-power 
lamps must be always used with the = 
new adjuster for 2000 candle-power. 
The new adjusting coil is furnished 
with a screw clip which compensates 
for about one ampere either more or yiguRE 3.—DOUBLE CARBON 
less. When changing or renewing ®RUSH AND INSIDE TERMINAL. 
this coil it is only necessary to loosen 
two screws. The magnets may be removed by simply takiny out 
four screws and unhooking the small brass connecting springs. 
The connection springs furnish a most convenient method of con- 
necting the magnets into circuit, and are of such sizes that the 
current they carry cannot heat them enough to change their 
tension. 

Successful operation requires at all times a perfect contact be- 
tween the rod and the inside terminal. In this lamp it is neces- 
sarily a sliding contact, and the brush keeps 
the surface bright and clean. The new brush 
is one inch wide, punched out of phosphor 
bronze, and so slotted as to present five nar- 
row fingers crosswise to the rod. The same 
punching is used on both single and double 
lamps, the double lamp requiring two strips, 
and the single lamp one strip bent double. 
When worn out the contact brush may be 
quickly replaced without disturbing any 
FIGURE 4.- cLuTcH other parts of thelamp. The improved con- 
WITH ROP RELEASED. tact is interchangeable with the old if the 

new contact support bracket is also used. 
No part of an arc lamp is more effected by wear than the carbon 
rod. Each day the exposed portion of the rod is rubbed, and in 
time, its diameter so reduced that the clutch opens more quickly 
than when the rod is full size. The new form of clutch makes 
the feeding of the lamp independent of changes in the diameter 


FIGURE 2.—SUPPORT FOR ARMATURE LEVER. 














of the rod. The wear caused by scouring is on the lower half-- 
the part that rests in the bushings when new carbons are in the 
holders and the best alignment is necessary. To overcome trouble 
due to excessive wear, a reversible rod is introduced which may 
be quickly removed, turned end for end, and put back into the 


lamp, while the lamp is hanging in position. The reversible rod 
lasts twice as long as the old rod. It also prolongs the life of the 
contact brushes, the guide bushings and the clutches, a rough or 
pitted are causing arcing and increased friction. The rod caps 
are held in place while the rod is unscrewed, and 
are long enough to remain in position on the up- 
per bushing when the rod has been removed. 

The two things necessary in a satisfactory carbon 
rod clutch — absolute uniformity of grip irrespect- 
ive of the condition of the rod, and a means of 
accurate adjustinent for wear of the rod or clutch 
—are found in the improved clutch. The surfaces 
bearing on the rod are so long (1% in.) that the 
grip is not affected by roughness, dirt, or even 
dentsin the rod. To adjust the clutch the position 
of the trip is changed by loosening one screw only. 

The shoe is of peculiar con- 
struction, being pivoted 
above its center to a lever 
which, itself, is so pivoted to 
the clutch body as to give a 
motion to the shoe perpen- 
dicular to the rod when the 
lever moves vertically. In 
action this clutch is positive 
—releasing the rod at a given 
point and instantly gripping 
it again when the lever is 
raised. The rod is always 
either firmly clutched or en- 
tirely free tofall. Theclutch 
comprises but four parts be- 
side the screw and rivets, and 
the same clutch is used on 
both the single and double 
lamps. The bushings for 
guiding the carbon rods must 
be replaced occasionally, a 
worn out bushing being often 
a source of trouble. The main inside ter- 
minal of the lamps have been so modified 
that but a few minutes’ work is required to 
replace a worn bushing. The carbon rod is 
removed from its cap, the worn bushing un- 
screwed, the new one inserted, and the rod 
replaced. The new bushings cannot be used 
in the old lamps without a new inside termi- 
nal which may be substituted for the old 
terminal and admit also the use of the new 
upper bushings. 

The carbon holders have a V grip on the 
carbon. The upper holder is made in two 
sizes, taking , or %-inch carbons, and ,’, or 
%-inch carbons respectively. It may be ric 
supplied with a flange to prevent injury to 
the rod in case of a flaming carbon. The 
lower carbon holder takes any size of carbon from ,’, to 54-inch 
inclusive. Its position is adjustable. 
corrosion the holders are nickel plated. 














FIG. 6—DOUBLE 
CARBON BRUSH 
ARC LAMP. 





+ 7-—SINGLE CARBON 
BRUSH ARC LAMP. 


To enable them to resist 


The starting resistance is wound on a separate frame, which 
may be quickly removed, as only one screw with a metal clamp 
secures it to the side frame of the lamp mechanism. The cut-out 
is operated by the mechanical movement of the armature. When 
the current is too weak to energize the magnets, the armature 
falls by force of gravity, throwing the cut-out into circuit. Its 
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contact surfaces are broad, and, as they are vertical, dust cannot 
collect on them to prevent good connection. 

In cases of accident to the main circuit of the lamp, such as 
breaking the carbons, the whole current of the lamp would tend 
to flow through the fine wire of the magnets before the armature 
would have time to drop and throw in 
the cut-out. To prevent any possible 
damage during this brief interval, an 
auxiliary cut-out is inserted which at 
such a time opens a path for the total 
current around the magnets until the 
main cut-out can operate, when the 
auxiliary cut-out is itself thrown out 
of the circuit. On the double lamp 
the globe holder is secured by a thumb 
screw, the loosening of which permits the globe to be lowered 
until stopped by the nut on the center support rod. The globe 
holder on the single lamp is also secured by a thumb screw, and 
when lowered, is supported by a chain attached to the lower frame 
of the lamp. If desired, the double lamp is supplied with drop 
tubes for the lower carbons. The globe holder of the single lamp 
for indoor use is fitted with a dust pan to prevent sparks and dust 
dropping threugh the globe holder. 

When lamps are to be used indoors or in protected positions, 
sheet iron casings are furnished ; but if they are to be exposed to 
the weather, especially near salt water or in a location where cor- 
rosion of the iron is likely to take place, the use of a copper cas- 
ing is recommended. By simply pressing a spring clip on the 
upper side with one hand, the casing may be removed. 
ings are finished in black enamel. 

No solder is used in assembling the lamp, and no tool buta 
screwdriver is required to take it apart. 





FIGURE 5.—THE CUT OUT. 


All cas- 





LEATHER BELTS FOR DYNAMO SERVICE. 
NE of the most attractivé booths in the Machinery and Elec- 
() tricity building at the Trans- Mississippi Exposition is that of 
Chas. A. Schieren & Co., in the busy northwest corner of 
the building, and the most prominent feature of the exhibit is a 
monster perforated electric belt seventy-two inches wide. 
one of a great number of belts of that size manufactured by 
Chas. A. Schieren & Co., and is a striking example of the art of 
making large belts, in the manufacture of which this firm excels. 

An immense hide is suspended from one side of the Schieren 
booth as an exemplification of their justly celebrated Dixie tan- 
nage. Alongside is a picture of their famous Dixie Tannery, 
Bristol, Tenn., the capacity of which is 60,000 heavy hides per 
year. The tannery is located in the heart of one of the best oak 
bark regions of the country, and the tannage is the old long pro- 
cess with pure oak bark. This, together with their high order of 
workmanship, is conclusive of the fact that they secure to their 
belts the longest possible life and wear in leather belting. There 
are several rolls of their high grade, short lap belting on exhi- 
bition. 

The electric and perforated electric beiting is well represented. 
This, the perfection in belting for dynamos and other swift run- 
ning machinery, is too well known to need any description here. 
It is to be found in use in every city and almost every town in 
this country, and also very extensively in Europe, South America 
and Asia, and in fact all over the world. 
link belting, showing the patent American joint, which enables 
the belt to conform perfectly with the crown of the pulleys, and 
enables it to run perfectly on odd drives, as, for instance, a ‘‘quar- 
ter turn.’ 

Last, but not least, is noted another of this firm’s many contri- 
butions in the line of progress, viz.: their ‘‘Giant’’ Lace Leather. 
This is gotten out solely for strength and durability, and regard- 
less of its color, which is unique, and the demand for it is conclu- 
sive proof of its great and uniform success. It is a significant 
fact that on Oak Backs, Bellies and Shoulders, which are also 
represented in their exhibit, Messrs. Chas. A. Schieren & Co. 
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There is also a roll of 


Seen eee iy rear 





ees 


80 THE JOURNAL OF ELECTRICITY. 


justly enjoy the same high reputation among shoe manufacturers 
as upon leather belting and lace leather in the immense com- 
munity of belt users. 

Space does not allow us to describe the rest of the exhibit, as, 
for instance, pump and valve leather, round solid, twist and patent 
solid belting, electric belt dressing and cement. 

A visit to this attractive booth is bound to prove instructive to 
all users of leather, and, together with the interesting literature 
dispensed as souvenirs, it is bound to be of benefit and a great 
convenience to all seeking information in this line. Mr. Herman 
A. Giese is the representative in charge. 





THE SNOQUALMIE TRANSMISSION CONTRACT. 


ONTRACTS involving ten thousand horse-power are not com- 
mon. Especially is this true when the agreement is to 
transmit this enormous amount of power over a distance of 

forty-five miles. And when the contract further stipulates that 
the losses in generators, transformers, and line shall remain nor- 
mal, notwithstanding the difficulties involved, the agreement 
then becomes of still greater interest. 

Such a contract has just been executed by the Westinghouse 
Electric and Manufacturing Company, in which they agree to 
comply with the above conditions, The plant is for the Snoqual- 
mie Falls Electric Power Company, of Snoqualmie Falls, Wash- 
ington. The power station is to be located at Snoqualmie Falls, 
forty-five miles from Tacoma, and thirty-one miles from Seattle, 
to which places the current is to be transmitted and then utilized 
by Westinghouse motors. 

The contract involves the building and delivery at above points, 
of four three-phase, rotary armature, generators, having a normal 
aggregate capacity of 6000 kilowatts, and which are to be direct 
connected to water wheels; two seventy-five kilowatt ‘‘kodak”’ 
exciter dynamos, also to be direct connected to water wheels ; 
high and low potential switchboards for main power station and 
sub-stations at Seattle and Tacoma, involving seventy-six marble 
panels with all necessary instruments, switches, etc.; high ten- 
sion, oil-insulated, static transformers, having an aggregate 
capacity of 10,875 kilowatts; rotary transformers with a total out- 
put of 2700 kilowatts, and six type ‘‘C’”’ motors developing 1600 
horse-power, with adequate lighting protection at both ends of 
the line. 

These machines, when installed, will make available for indus- 
trial, railway and lighting purposes the power of Snoqualmie 
Falls. The line potential will be 25,000 volts, and its current will 
be carried over bare aluminum wires to sub-stations where lower- 
ing transformers will sufficiently reduce the voltage for safe 
transmission within the corporate limits of the two cities. 





CENTRAL ELECTRIC COMPANY IN THE WEST. 


Mr. A. I. Neisser, representing the Central Electric Company, 
of Chicago, after spending five weeks in and about San Francisco, 
has returned to Los Angeles, where he will continue to conduct 
his office at 327 Fred J. Byrne Building, while his brother, Mr. 
Otto Neisser, will soon locate in San Francisco in the interests of 
the Central Electric Company as its representative for Northern 
California, Oregon and Washington. Further announcements 
will be made in this column of the San Francisco address, as well 
as of the staple and special electrical supplies of every descrip- 
tion that the Central Electric Company handle. 





WORLD’S LARGEST GAS ENGINE. 


The largest gas engine in the world is claimed to be that recently 
built by the Westinghouse Machine Company. It is run on a 
modification of the Beau de Rochas cycle, and has a brake horse- 
power of 650 horse-power. The engine has three cylinders, each 
twenty-five inches in diameter, and a thirty-inch stroke, and runs 
at 145 revolutions per minute. Its economy is very marked, re- 
sulting in the production of a brake horse-power for eleven cubic 
feet of natural gas. Its operation is said to be highly satisfactory. 
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(Catalogues mentioned in this department will be mailed gratuitously on ap- 
plication to the concerns publishing them. When writing, mention THE 
JOURNAL OF ELECTRICITY. Where addresses are not given, they may be found 
through refereuce to the Advertisers’ Index on page iii.) 

“Improved Brush Lamps.” A dainty, illustrated presentation 
of new and valuable improvements that have been made in the 
Brush lamp, with details and price list of parts of the same. 40 
pages. General Electric Company. 


**Electric Street Railway History.’ Part One. A 4o0-page 
brochure of especial value to street railway interest, being a re- 
view of the development of Westinghouse railway motors with 
reference to generating apparatus of direct current and alternat- 
ing rotary types. Freely illustrated. Westinghouse Electric and 
Manufacturing Company. 

‘Electricity for Machine Driving.” A timely treatise present- 
ing briefly the many advantages to be gained by the direct appli- 
cation of electric power instead of lines of shafting and connecting 
belts. Invaluable to manufacturers interested in reducing their 
operating expenses. 24 pages, well illustrated with interesting 
applications of electric powerin machine driving. Westinghouse 
Electric and Manu facturing Company. 


‘*Keystone Electrical Instruments.” No. X. A catalogue of 
26 pages, illustrative and descriptive of Keystone voltmeters, 
ammeters, potential and current indicators, galvanometers, po- 
larity indicators and ground detectors. A valuable feature is the 
portion giving formule and circuit connections for the use of 
voltmeters in measuring insulation resistance. Keystone Elec- 
trical Instrument Company, Ninth street and Montgomery avenue, 
Philadelphia. 
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